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general purpose processor 18 references the selected storage 
dement as memory mapped I/O via the internal address bus 
and either reads or writes to the selected storage element via 
the internal data bus. 

Addition information regarding the present invention is 
provided in National Semiconductor Corporation's 
Advanced Data Sheet, NS32FX16, High Performance Fax 
Processor, which is provided as Appendix A at the end of this 
Detailed Description of the Invention. 

It should be understood that various alternatives to the 
embodiments of the invention described herein may be 
employed in practicing the invention. It is intended that the 
following Hnimg define the scope of the invention, that the 
structure and methods within the scope of these claims and 
their equivalence be covered thereby. 

What is claimed is: 
CT 1. A data processing system for processing a digital signal, 
the data processing system comprising: 

a shared bus for transferring both data and instructions; 
a shared memory array for storing both data and general 
purpose instructions and that is connected for transfer 
of both data and general purpose instructions between 
the shared bus and the shared memory array; 
a digital signal execution unit connected to the shared bus 
for processing the digital signal utilizing both data 
transferred between the shared memory array and the 
digital signal execution unit on the shared bus and a 
selected sequence of individual digital signal processor 
(DSP) instructions, the selected sequence of DSP 
instructions consisting of individual general purpose 
instructions transferred between the shared memory 
array and the digital signal execution unit on the shared 
bus; and 

a general purpose processor connected to the shared bus 
for controlling the digital signal execution unit by 
selecting each general purpose instruction to be trans- 
ferred to the digital signal execution unit from the 
shared memory array 

whereby the selected sequence of individual DSP instruc- 
tions executed by the digital signal execution unit is ^ 
selectively configurable by the general purpose proces- 
sorf] 

2. An integrated circuit data processing system for pro- 
cessing a digital signal, the data processing system com- 
prising; 45 

a shared internal bus for transferring both general purpose 
instructions and data; 

a shared bus interface unit connected to the shared inter- 
nal bus and connectable via a shared external bus to a 
shared external memory array via an external input/ 50 
output port of the shared external memory array such 
that general purpose instructions and data stored in the 
shared external memory array may be transferred via 
external input/output port to be shared internal bus via 
the shared bus interface unit; 55 

a di gital signal execution unit connected to the shared 
internal bus for processing the digital signal utilizing 
both data transferred to the digital signal execution unit 
from the shared external memory array via the shared 
internal bus and a selected sequence of individual 60 
digital signal processor (DSP) instructions, the selected 
sequence of DSP instructions consisting of individual 
general purpose instructions transferred to the digital 
signal execution unit from the shared external memory 
array via the shared internal bus; and 65 

a general purpose processor connected to the shared 
internal bus for controlling the digital signal execution 
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unit by selecting each of the general purpose instruc- 
tions to be transferred to the digital signal execution 
unit from shared external memory array via the shared 
internal bus 

5 whereby the selected sequence of individual DSP instruc- 
tions executed by the digital signal execution unit is 
selectively configurable by the general purpose proces- 
sor. 

3. An integrated circuit data processing system as in claim 
10 2 and further comprising a shared internal memory array 

connected to the shared internal bus via an internal input/ 
output port of the shared internal memory array such that 
general purpose instructions and data stored in the shared 
internal memory are transferrable via the internal input/ 
15 output port of the shared internal memory array to the shared 
internal bus for transfer to either the digital signal execution 
unit or the general purpose processor 

whereby the selected sequence of individual DSP instruc- 
tions executed by the digital signal execution unit is 
20 selectively configurable by the general purpose proces- 
sor selecting individual general purpose instructions 
from the shared external memory and/or the shared 
internal memory. 

4. A data processing system for processing a digital signal, 
25 the data processing system comprising: 

a shared bus for transferring both data operands and 
general purpose instructions; 

a shared memory array for storing both data operands and 
general purpose instructions and that is connected for 
30 transfer of data operands and general purpose instruc- 
tions between the shared bus and the shared memory 
array; 

a digital signal execution unit connected to the shared bus 
for processing the digital signal utilizing data operands 
35 transferred from the shared memory array to the digital 
signal execution unit on the shared bus and a selected 
sequence of individual digital signal processor (DSP) 
instructions, the selected sequence of DSP instructions 
consisting of individual general purpose instructions 
40 transferred from the shared memory array to the digital 
signal execution unit on the shared bus; and 
a general purpose processor connected to the shared bus 
for controlling the digital signal execution unit by 
selecting each general purpose instruction to be trans- 
ferred to the digital signal execution unit from the 
shared memory array; and 
wherein the digital signal execution unit includes 
a control register connected to the shared bus for storing 
50 a general purpose instruction transferred to the digital 
signal execution unit by the general purpose processor 
from the shared memory array on the shared bus; 
a multiply/accumulate unit that responds to storage of said 
general purpose instruction in the control register by 
55 initiating execution of a DSP operation corresponding 
to said general purpose instruction; and 
a DSP address generator connected to the shared bus for 
retrieving a first data operand stored in the shared 
memory and utilizable by the multiply/accumulate unit 
60 in executing said DSP operation. 

5. A data processing system as in claim 4 wherein the 
multiply/accumulate unit includes first and second input 
ports for receiving said first data operand and a second data 
operand respectively, for utilization by the multiply/ 

65 accumulate unit in executing said DSP operation. 

6. A data processing system as in claim 5 wherein the 
address generator includes means for retrieving both said 
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first Hntn operand and said second data operand from the 
shared memory array via the shared bus. 

7. An integrated circuit data processing system for pro- 
cessing a digital signal, the data processing system com- 
prising: 3 

(a) a digital signal execution unit that recovers digital data 
from the digital signal by executing a selected sequence 
of digital signal processor (DSP) instructions; 

(b) a general purpose processor that selects the sequence ^ 
of DSP instructions f or execution by the digital signal 
execution unit from a set of DSP instructions and that 
performs general purpose processing tasks by execut- 
ing general purpose instructionsons utilizing selected 
data; 15 

(c) a shared internal bus for transferring both data and 
instructions and to which both the digital signal execu- 
tion unit and the general purpose processor are con- 
nected; and 

(d) a shared internal memory array connected to the 20 
^ shared internal bus via an internal input/output port of 
Jrf the shared internal memory array such that the shared 
III internal memory array is accessible by the digital signal 
\ji execution unit via the internal input/output port for 
j= transferring operands uulizable by the digital signal 25 

execution unit between the shared internal memory 
array and the digital signal execution unit on the shared 
internal bus and such that the shared internal memory 
array is accessible by the general purpose processor via 
the internal input/output port for transferring the gen- x) 
_ eral purpose instructions and the selected data between 

kzJ the shared internal memory array and the general 

f** purpose processor on the shared internal bus; and 

fly (c) a shared bus interface unit connected between the 

shared internal bus and a shared external system 33 
'tf memory that stores operands, instructions and data for 

*B implementing the transfer of operands, instructions and 

iQ data between the shared internal bus and the shared 

external system memory such that the digital signal 
execution unit and the general purpose processor may 40 
access either the shared internal memory via the inter- 
nal input/output port of the shared internal memory or 
the shared external memory system via the shared bus 
interface unit 

8. A data processing system as in claim 7 wherein the 45 
digital signal execution unit includes an internal address 
generator for retrieving operands from either the shared 
internal memory array or the external memory system via 
the shared internal bus for use by the digital signal execution 
unit in executing the selected sequence of DSP instructions, so 

C 9. An integrated circuit data processing system for pro- 
cessing a digital signal, the data processing system com- 
prising: 

(a) a digital signal execution unit mat recovers digital data 
from the digital signal by executing a selected sequence 55 
of digital signal processor (DSP) instructions; 

(b) a general purpose processor that selects the sequence 
of DSP instructions for execution by the digital signal 
execution unit from a set of DSP instructions and that ^ 
performs general purpose processing tasks by execut- 
ing general purpose instructions utilizing selected data; 
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(c) a shared internal bus fox transferring both data and 
instructions and to which both the digital signal execu- 
tion unit and the general purpose processor are con- 
nected; and 

5 (d) a shared internal memory array connected to the 
shared internal bus via an internal input/output port of 
the shared internal memory array such that the shared 
internal memory array is accessible by the digital signal 
execution unit via the internal input/output port for 
10 transferring operands utilizable by the digital signal 
execution unit between the shared internal memory 
array and the digital signal execution unit on the shared 
internal bus and such that the shared internal memory 
array is accessible by the general purpose processor via 
15 the internal input/output port for transferring the gen- 
eral purpose instructions and the selected data between 
the shared internal memory array and the general 
purpose processor on the shared internal bus; 
wherein the digital signal execution unit includes an 
20 internal address generator for retrieving operands from 
the shared internal memory array via the shared internal 

"'"T bus for use by the digital signal execution unit in 

executing the selected sequence of DSP instructionsTJ 

IV ClO. An integrated circuit data processing system for 

Izj. 25 processing a digital signal, the data processing system 

jp- comprising: 

(a) a digital signal execution unit that recovers digital data 
from the digital signal by executing a selected sequence 
of digital signal processor (DSP) instructions: 

(b) a general purpose processor that selects the sequence 
of DSP instructions for execution by the digital signal 
execution unit from a set of DSP instructions and that 
performs general purpose processing tasks by execut- 

35 ing general purpose instructions utilizing selected data; 
il| (c) a shared internal bus for transferring both data and 

instructions and to which both the digital signal execu- 
'% tion unit and the general purpose processor are con- 

'if nected; 

*M 40 (d) a shared internal memory array connected to the 

shared internal bus via an internal input/output port of 
the shared internal memory array such mat the shared 
internal memory array is accessible by the digital signal 
execution unit via the internal input/output port for 

45 transferring operands utilizable by the digital signal 
execution unit between the shared internal memory 
array and the digital signal execution unit on the shared 
internal bus and such that the shared internal memory 
array is accessible by the general purpose processor via 

50 the internal input/output port for transferring the gen- 
eral purpose instructions and the selected data between 
the shared internal memory array and the general 
purpose processor on the shared internal bus; 
wherein the DSP instructions and the general purpose 

55 instructions comprise subsets of a single instruction set 
executable by the data processing system; and 
(e) an instruction sequencing unit connected to the shared 
internal bus for controlling the flow of execution of the 
DSP instructions and the general purpose instructions^ 
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11. A data processing system comprising : 
a first bus; 

a memory connected tfc the first bus, 
a general purpose processor (GPP) conne cted to 



the first bus, the GPP loading oper ands into the 
memory; and 

a digital signal processor (DSP) conn ected to 
the first bus, the DSP halving a regi ster and starting 
execution of an instruction in re sponse to the GPP 
loading information into the re gister. 



m 
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12. The data processing system of claim 11 
wherein the operands held in the mem ory are randomly 
accessible . 

13. The /4a t a processing system o f claim 11 



wherein the 



lformation bla< 



identifies the instruction 



i/ad in the register 
be executed. 



14 . 



The^data pre 



wherein the DSP is connected 



ssing\svstem of claim 11 
to\fa6 



le memory via a 



second bus 



15. The data proc 



ssing system of claim 11 



wherein the DSP places 



the GPP in a continuous wait 



state while the DSP exe 



:utes the instruction. 



16 . The data proc 



sssing system of claim 11 



wherein the GPP reads a 



status of the DSP after the 



DSP completes execution 



of the instruction. 



17. The data processing system of cl aim 11 



wherein the GPP reads a 



value that results from 



executing the instruct: . 



on after the DSP completes 



execution of the instruction 




^ ^ 18. ^^-data processing system of claim 11 
wherein the DSP oi vT y^ecutes a single instruction 
when said information is loaded^inttr- thQ ^eciister. 



19. The data processing] system of claim 11 
wherein the DSP retrieves the\ operands from the 
memory . 



20. A data processing system -comprising : 
a first bus; 

a memory connected to thel first bus; 

a general purpose processor (GPP) connec ted to 
the first bus, the GPP loading| operands into the 
memory : and 

a digital signal processojr (DSP) conn ected to 
the first bus, the DSP having k reg ister and 
executing an instruction in response to th e GPP 
loading information into the iryri ster, the 
information loaded into th^recyister xNdent ifving the 
instruction . 



21. The data proc 




mg 



rstam of claim 20 



wherein the operands held in t. 
accessible . 



le memory are randomly 



22. The data processing System of claim 20 
wherein the information placed in the register 
identifies the instruction to be executed. 



23. The data processing system of claim 20 
wherein the DSP is connected to| the memory via a 
second bus . 



24. The data processing system of claim 20 
wherein the DSP places the GPP in a continuous wait 
state while the DSP executes the\ instruction . 



25. The data processing system of claim 20 
wherein the GPP reads a status of the DSP after the 
DSP completes execution of the instruction. 



26. The data processij 



system of claim 20 



wherein the GPP reac 



valusi that results from 



-DSP completes 




executing the instruction after tl 
execution of the instruction . 



27. TTre^data processing system of claim 20 
wherein the DSP onZv^3o&€ut ^f? a .q jnale in struction 
when said information is loaded into the rec 
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28. The data processing system of claim 20 
wherein the DSP retrieves the operands from the 
memory . 



29. A data processing system comprising: 
a first bus ; 

a memory connected do the first bus; 
a general purpose processor (GPP) connected to 



the first bus, the GPP ldading operands into the 
memory ; and 

a digital signal/proicessoA (DSP) connected to 



the first bus, the 
an instruction in r 




egister , executing 
GPP loading 



information into the register ,xand retrieving 
operands required bv the :.nstructkin from the memory 



by processing the informal : 



ion loaded into the 



register. 

30. The data processing system of claim 29 
wherein the operands held kn the memory are randomly 
accessible . 



31. The data processing system of claim 29 
wherein the information pgaced in the register 
identifies the instruction to be executed. 



32. The data processing system of claim 29 
wherein the DSP is connected to the memory via a 
second bus. 

33. The data processing system of claim 29 



wherein the DSP places 



the GPP in a continuous wait 



state while the pg£^xebut>es the instruction 



34 . The 



wherein the GPP r 




Lng system of claim 2 9 



Is of the DSP after the 



DSP completes execution 



le instruction. 



35. The data proc 



sssing system of claim 29 



wherein the GPP reads a 



value that results from 



executing the instruct: 



on after the DSP completes 



execution of the instruc 



tion, 




' 36. ^he^dataproce s s ing system of claim 29 

irein the DSP^onXy^exegTTtr^ qinal fi ir 2^~ ruction 



when said information is loaded into the regis! 



37. A data processing system comprising: 

a digital signal processor (DSP) that processes 
digital data bv executing an algorithm that includes 
a specific sequence of DSP operations; 

a general purpose processor (GPP) that selects 
the sequence of DSP operations for execution by the 
DSP from a basic set of DSP operations, and that 
performs general purpose tasks utilizing selected 
instructions and data; 

a bus to which both the DSP and the GPP are 
connected; 



a memory connected to the bus such that the 
memory is accessible by the DSP for retrieving 
operands utilized by the DSP in executing the 
selected sequence of DSP operations and bv the GPP 
for loading operands required for execution of the 
selected DSP algorithm and/or instructions and data 
for use bv the GPP for controlling the DSP; and 

a control register of the DSP characterized in 
that said GPP invokes a first DSP operation in the 
selected sequence bv issuing a corresponding command 
directly to said control register of the DSP. 

38. The system of claim 37 wherein the DSP, in 
response to receiving a first DSP operation, places 
the GPP in a continuous wait state while the DSP 
performs the first DSP operation utilizing operands 
retrieved from the memory . 

39. The system of claim 37 wherein, upon 
completion of execution of the selected sequence of 
the DSP operations, the GPP downloads contents of the 
memory and retrieves a new set of operands, 
instructions, and data for a new sequence of DSP 
operations . 

40. A data processing system comprising: 
a first data bus; 
a second data bus; 
a memory connected to tJ^er— fxi^st data bus and the 

second data bus ; j ) 

a general purpose processor/ (GPP) connected to 
the first data bus, the GPP /loading operands into the 
memory via the first data b^s ; ar 

a digital signal processor (Disconnected to 
the first data bus and the/ second data bus, the DSP 
executing an instruction i/dentified bv the GPP, and 



retrieving operands from the memory via the second 
data bus . 



wherein the operands held 


in the memory are randomly 


accessible . 

42. The data proces 


sincr system of claim 40 


wherein the DSP places tt 


e GPP in a continuous wait 


state while the DSP execi 


Ltes the instruction. 


43. The data/proce 3 


sina system of claim 40 


wherein the GPP reads a v 


alue ichat results from 



executing the insboructi 



icia a^€e 



e\r the DSP completes 



execution of the instruction, 



44. The data processing systettN.of claim 40 and 
further comprising : 

a bus interface urJit connected to the first data 
bus ; and 

a third data bus Connected to the bus interface 

unit . 



